Chitosan/o-carboxymethyl chitosan nanoparticles for efficient and safe oral anticancer drug delivery: in vitro and in vivo evaluation.
The present study investigated the ability of a polyelectrolyte complex (CS/CMCS-NPs), composed of chitosan (CS) and o-carboxymeymethy chitosan (CMCS) as a pH responsive carrier for oral delivery of doxorubicin hydrochloride (DOX). The obtained CS/CMCS-NPs were characterized for various parameters including morphology, particle size, zeta potential, entrapment efficiency and stability under the simulated GI tract conditions. The pH responsive stability of the DOX-loaded CS/CMCS nanoparticles (DOX:CS/CMCS-NPs) determined the drug release rate, which was lower in acidic pH than the neutral. Ex vivo intestinal adhesion and permeation indicated DOX:CS/CMCS-NGs were able to enhance absorption of DOX throughout the entire small intestine, especially in jejunum and ileum. Oral administration of DOX:CS/CMCS-NPs was effective to deliver DOX into blood, giving an absolute bioavailability of 42%. The tissue distribution and toxicity of DOX:CS/CMCS-NPs in rats showed low level of DOX in heart and kidney, and obviously decreased cardiac and renal toxicities. These results indicated CS/CMCS-NPs were highly efficient and safe as an oral delivery system for DOX.